Unlike measurement procedures and methodology in genomics research, which is reasonably standardized at the time of writing, mass spectrometry is itself a vast field with many forms and variants. Typical vehicles are time-of-flight (MALDI) mass spectrometry, liquid chromatography-mass spectrometry (LC-MS), and Fourier transform ion cyclotron resonance mass spectrometry (FTICRMS or FTMS), among others. The field is therefore still very much in flux, with many distinct mass spectrometric measurement technologies and hence also different study designs in use. The data types generated in these studies are also very different. They tend to have complex structures, while no consensus data analytical approaches have yet been agreed upon. For these reasons, expert knowledge gained with one specific measurement platform does not easily carry over to other mass spectrometric systems. Writing a comprehensive overview text on statistical data analytic methodology in the new mass spectrometry-based omics field would therefore not be realistic. Instead, we have chosen to bring together a group of established researchers to present their expert knowledge in their specific application area within this emerging field. With this book, we want to provide an overview of the current status of such mass spectrometry-based omics data analysis and give impetus to the emergence of a common view on the design and analysis of such data and experiments. In this way, the book could support the development of more standardized templates, research practices, and references for any data analyst such as statisticians, computer scientists, computational biologists, analytical chemists, and data scientists, both in the omics application fields we discuss and in related omics fields such as glycomics.
Materials presented in this book cover a broad range of topics. First, we discuss the preprocessing of mass spectrometry data such as data normalization, alignment, denoising, and peak detection including monoisotopic peaks. Second, it provides methods for identification of proteins from tandem mass spectrometry data. There is also a chapter on a software package for the analysis of such omics data. Additionally, it has chapters on downstream data analysis using Bayesian and frequentist statistical predictive modeling and classification techniques. Last but not the least, there are chapters on specific examples of biomarker detection using proteomics, metabolomics, and lipidomics data. We hope that this book will be suitable for the scientists, practitioners, software developers, as well as advanced students of statistics, computer science, computational biology, and biomedical sciences.
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